Tyrosine transport into melanosomes is increased following stimulation of melanocyte differentiation.
A variety of physiological factors can stimulate differentiation of melanocytes to increase pigmentation, and critical to this process is the transport of the melanogenic substrate (tyrosine) into melanosomes. In this study, we examined whether stimulation of melanogenesis affects melanosomal tyrosine transport. Tyrosine uptake increased almost 2-fold in melanosomes derived from melanocytes treated with melanocyte-stimulating hormone (MSH), which acts to increase intracellular cAMP levels, resulting in the up-regulation of many genes involved in melanogenesis. Stimulation of melanoma cells with dibutyryl cAMP increased melanosomal tyrosine transport 2- to 3-fold after 24 to 48 hrs, with peak levels occurring after 3 to 5 days of treatment, suggesting that de novo gene expression may be required. The cAMP-induced increase in melanosomal tyrosine transport could be effectively competed with phenylalanine or tryptophan, but not with dopamine or proline, suggesting either that a pool of transporters with greater tyrosine transporting ability pre-exists, or that a greater number of tyrosine transporters reside within the melanosomal membrane. These results illustrate a rare example of hormonal plasma membrane stimulation which transduces a signal for increased vesicular transport of an amino acid.